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LIQUID CRYSTAL DISPLAY PANEL AND
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a National Phase Application of PCT
International Application No. PCT/CN2017/082812, which
was filed on May 3, 2017, and which claims priority from
Chinese Patent Application No. 201710212754.7 filed with
the State Intellectual Property Office on Apr. 1, 2017. The
disclosures of the above patent applications are incorporated
herein by reference in their entirety.

BACKGROUND OF THE INVENTION
Field of Invention

The present disclosure relates to the field of liquid crystal
display technology, and particularly to a liquid crystal dis-
play panel and a device.

Description of Prior Art

Gate driver On Array (GOA) is the use of existing
manufacturing processes of thin film transistor liquid crystal
display array substrates to manufacture the scan-driving
signal circuit of gate lines on the array substrate, to achieve
progressive scan-driving on gate lines.

With the improvement on fineness of LCD panels, the
pixel size is getting smaller and smaller; the pixel aperture
rate is getting smaller accordingly, thus affecting the display
brightness.

As FIG. 1 shows, in order to raise the display brightness,
the conventional display panel comprises a main-pixel por-
tion 101, a sub-pixel portion 102 and three thin film tran-
sistors T1-T3, gate electrodes of the thin film transistors
T1-T3 are connected to a scanning line 12, source electrodes
of the thin film transistors T1, T2 are connected to a data line
11, and the source electrode of the thin film transistor T3 is
connected to a common line 13 through the deep-shallow
hole. Where an internal resistance of the thin film transistor
T3 is much smaller than an internal resistance of the thin
film transistor T2, the size of the thin film transistor T3 is
smaller than that of the thin film transistor T2. The potential
of'the sub-pixel portion 102 is lower than the potential of the
main-pixel portion 101 by a function of the partial pressure
of the resistances in the thin film transistors T2, T3, eight
display domains are realized, further, the viewing angle is
increased.

However, in the actual manufacturing process, the resis-
tance fineness of the internal resistance of the thin film
transistor T3 and the resistance of the deep-shallow hole are
hard to control due to several effects caused by the film
thickness, exposure process, and etching process. Hence, the
internal resistance of the thin film transistor T3 and the
resistance of the deep-shallow hole easily fluctuate, resulting
in the subpixel unit 102 having an uneven voltage, and the
alignment of the sub-pixel portion 102 tends to be uneven,
hence, the display effect is reduced.

Therefore, it is necessary to provide a liquid crystal
display panel and a device to solve the problems existing in
the conventional art.

SUMMARY OF THE INVENTION

The objective of the present disclosure is to provide a
liquid crystal display panel and a device to raise the display
effect.
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In order to solve the above technical problem, the present
disclosure provides a liquid crystal display panel, which
comprises a data line, a scanning line, a first common line,
a second common line, a main-pixel portion, and a sub-pixel
portion. The first common line is for supplying a common
voltage, the second common line is for making a voltage of
the sub-pixel portion equal to a fixed value and a voltage of
the main-pixel portion is different from the voltage of the
sub-pixel portion, when the liquid crystal display panel is
aligned. The voltage of the sub-pixel portion is obtained by
a voltage inputted according to the second common line.

The main-pixel portion comprises a first thin film tran-
sistor and a first pixel electrode. The first thin film transistor
comprises a first gate electrode, a first source electrode and
a first drain electrode. The first gate electrode is connected
to the scanning line. The source electrode is connected to the
data line. The first drain electrode is connected to the first
pixel electrode.

The sub-pixel portion comprises a second thin film tran-
sistor, a third thin film transistor and a second pixel elec-
trode. The second thin film transistor comprises a second
gate electrode, a second source electrode, and a second drain
electrode. The third thin film transistor comprises a third
gate electrode, a third source electrode, and a third drain
electrode. The second gate electrode and the third gate
electrode are connected to the scanning line. The second
source electrode is connected to the data line. The second
drain electrode is connected to the third drain electrode. The
third drain electrode is connected to the second pixel elec-
trode. The third source electrode is connected to the second
common line.

In the liquid crystal display panel of the present disclo-
sure, when the liquid crystal display panel is aligned, the
voltage inputted by the second common line is equal to a
voltage inputted from the data line, and the voltage inputted
by the second common line is not equal to the voltage
inputted by the first common line.

In the liquid crystal display panel of the present disclo-
sure, the second common line and the data line are grounded.

In the liquid crystal display panel of the present disclo-
sure, the voltage inputted by the second common line is
equal to the voltage inputted by the first common line, when
the liquid crystal display panel is displayed or the liquid
crystal display panel is tested.

In the liquid crystal display panel of the present disclo-
sure, the voltage of the sub-pixel portion is as below:

Vsub"=R2/(R2+R3+R4)*¥VCom2

VCom?2 is the voltage inputted by the second common
line. R1-R3 are respectively represented as internal resistors
of the first thin film transistor, the second thin film transistor,
and the third thin film transistor. R4 is represented as internal
resistor of a deep-shallow hole. Vsub" is represented as the
voltage of the sub-pixel portion.

The present disclosure provides a liquid crystal display
panel, which comprises a data line, a scanning line, a first
common line, a second common line, a main-pixel portion,
and a sub-pixel portion. The first common line is for
supplying a common voltage, the second common line is for
making a voltage of the sub-pixel portion equal to a fixed
value and a voltage of the main-pixel portion is different
from the voltage of the sub-pixel portion, when the liquid
crystal display panel is aligned.

In the liquid crystal display panel of the present disclo-
sure, the main-pixel portion comprises a first thin film
transistor and a first pixel electrode. The first thin film
transistor comprises a first gate electrode, a first source
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electrode and a first drain electrode. The first gate electrode
is connected to the scanning line. The source electrode is
connected to the data line. The first drain electrode is
connected to the first pixel electrode.

The sub-pixel portion comprises a second thin film tran-
sistor, a third thin film transistor, and a second pixel elec-
trode. The second thin film transistor comprises a second
gate electrode, a second source electrode, and a second drain
electrode. The third thin film transistor comprises a third
gate electrode, a third source electrode, and a third drain
electrode. The second gate electrode and the third gate
electrode are connected to the scanning line. The second
source electrode is connected to the data line. The second
drain electrode is connected to the third drain electrode. The
third drain electrode is connected to the second pixel elec-
trode. The third source electrode is connected to the second
common line.

In the liquid crystal display panel of the present disclo-
sure, when the liquid crystal display panel is aligned, the
voltage inputted by the second common line is equal to a
voltage inputted from the data line, and the voltage inputted
by the second common line is not equal to the voltage
inputted by the first common line.

In the liquid crystal display panel of the present disclo-
sure, the second common line and the data line are grounded.

In the liquid crystal display panel of the present disclo-
sure, the voltage of the sub-pixel portion is obtained by a
voltage inputted according to the second common line.

In the liquid crystal display panel of the present disclo-
sure, the voltage inputted by the second common line is
equal to the voltage inputted by the first common line, when
the liquid crystal display panel is displayed or the liquid
crystal display panel is tested.

The present disclosure provides a liquid crystal display
device which comprises a back-light module and a liquid
crystal display panel. The liquid crystal display panel com-
prises a data line, a scanning line, a first common line, a
second common line, a main-pixel portion, and a sub-pixel
portion. The first common line is for supplying a common
voltage, the second common line is for making a voltage of
the sub-pixel portion equal to a fixed value and a voltage of
the main-pixel portion is different from the voltage of the
sub-pixel portion, when the liquid crystal display panel is
aligned.

In the liquid crystal display device of the present disclo-
sure, the main-pixel portion comprises a first thin film
transistor and a first pixel electrode. The first thin film
transistor comprises a first gate electrode, a first source
electrode, and a first drain electrode. The first gate electrode
is connected to the scanning line. The source electrode is
connected to the data line. The first drain electrode is
connected to the first pixel electrode.

The sub-pixel portion comprises a second thin film tran-
sistor, a third thin film transistor, and a second pixel elec-
trode. The second thin film transistor comprises a second
gate electrode, a second source electrode, and a second drain
electrode. The third thin film transistor comprises a third
gate electrode, a third source electrode, and a third drain
electrode. The second gate electrode and the third gate
electrode are connected to the scanning line. The second
source electrode is connected to the data line. The second
drain electrode is connected to the third drain electrode. The
third drain electrode is connected to the second pixel elec-
trode. The third source electrode is connected to the second
common line.

In the liquid crystal display device of the present disclo-
sure, when the liquid crystal display panel is aligned, the
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voltage inputted by the second common line is equal to a
voltage inputted from the data line, and the voltage inputted
by the second common line is not equal to the voltage
inputted by the first common line.

In the liquid crystal display device of the present disclo-
sure, the second common line and the data line are grounded.

In the liquid crystal display device of the present disclo-
sure, the voltage of the sub-pixel portion is obtained by a
voltage inputted according to the second common line.

In the liquid crystal display device of the present disclo-
sure, the voltage inputted by the second common line is
equal to the voltage inputted by the first common line, when
the liquid crystal display panel is displayed or the liquid
crystal display panel is tested.

In the present disclosure, the liquid crystal display panel
and the device keep the voltage of the sub-pixel portion
constant during alignment process with adding additional
common lines, the voltage unevenness of the sub-pixel
portion is avoided to make the alignment be more even, the
display effect raised accordingly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic illustrative drawing of a conven-
tional liquid crystal display panel.

FIG. 2 is an equivalent circuit diagram of a conventional
liquid crystal display panel.

FIG. 3 is a schematic illustrative drawing of a liquid
crystal display panel according to the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The following description of the embodiments is directed
to the attached drawings for illustrating specific embodi-
ments in which the disclosure may be practiced. The terms
of the present disclosure, such as “up”, “down”, “front”,
“post”, “left”, “right”, “inside”, “outside”, “side”, are merely
directions referring to attached drawings. Thus, the direc-
tional language used is for the purpose of illustrating and
understanding the invention and is not intended to be
limiting of the invention. In the figure, units with similar
structures are denoted by the same reference numerals.

FIG. 2 is an equivalent circuit diagram of a conventional
liquid crystal display panel.

As shown in FIG. 2, the electrical principle of the con-
ventional liquid crystal display panel is as follows: when the
scanning line 12 is opened, the thin film transistors T2, T3
are turned on, and the internal resistance of the thin film
transistors T2, T3 and the resistance of the deep-shallow
hole constitute a voltage dividing circuit.

In the display process, the voltage of the sub-pixel portion
102 is as shown in Equation 1:

Vsub=(R3+R4)/(R2+R3+R4)* Vmain Equation 1

R1-R3 are respectively represented as internal resistors of
the first thin film transistor T1, the second thin film transistor
T2 and the third thin film transistor T3. R4 is represented as
internal resistor of a deep-shallow hole. Vsub is represented
as the voltage of the sub-pixel portion 102. Vmain is
represented as the voltage of the main-pixel portion 101.

When the HVA light alignment, the voltage VCom of the
common line 13 is AC voltage, such as amplitude of the
voltage VCom is 12 Volts. The data line 11 is grounded, the
voltage of the data line is Vd, meanwhile, the voltage Vsub'
of the sub-pixel portion 102 is as shown in Equation 2:

Vsub'=R2/(R2+R3+R4)*VCom Equation 2
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However, the actual manufacturing process is limited by
the processes such as film formation, exposure process, and
etching process, so that there are differences among the
internal resistances R3, R4 in different regions of the display
panel, resulting in differences among the voltages of the
sub-pixel portion 102, hence, the aligning voltages of the
sub-pixel portion 102 of the different regions are different,
resulting in poor alignment.

FIG. 3 is a schematic illustrative drawing of a liquid
crystal display panel according to the present disclosure. As
shown in FIG. 3, the liquid crystal display panel of the
present disclosure comprises a data line 11, a scanning line
12, a first common line 21, and a second common line 22.
The liquid crystal display panel further comprises a main-
pixel portion 201 and a sub-pixel portion 202.

The data line 11 is for inputting a data signal; the scanning
line 12 is for inputting a scanning signal. The first common
line 21 is for supplying a common voltage VComl, the
second common line 22 is for making a voltage of the
sub-pixel portion 202 equal to a fixed value, in other words,
keeping the voltage of the sub-pixel portion constant. The
first common line 21 and the second common line 22 can be
derived by patterning to the same metal layer. A voltage of
the main-pixel portion 201 is different from the voltage of
the sub-pixel portion 202.

In one embodiment, the main-pixel portion 201 comprises
a first thin film transistor T1 and a first pixel electrode 203.
The first thin film transistor T1 comprises a first gate
electrode, a first source electrode, and a first drain electrode.
The first gate electrode is connected to the scanning line 12.
The source electrode is connected to the data line 11. The
first drain electrode is connected to the first pixel electrode
203.

The sub-pixel portion 202 comprises a second thin film
transistor T2, a third thin film transistor T3, and a second
pixel electrode 204. The second thin film transistor T2
comprises a second gate electrode, a second source elec-
trode, and a second drain electrode. The third thin film
transistor T3 comprises a third gate electrode, a third source
electrode, and a third drain electrode. The second gate
electrode and the third gate electrode are connected to the
scanning line 12. The second source electrode is connected
to the data line 11. The second drain electrode is connected
to the third drain electrode. The third drain electrode is
connected to the second pixel electrode 204. The third
source electrode is connected to the second common line 22.

When the liquid crystal display panel is aligned, the first
common line 21 is inputted by an AC voltage, and the
amplitude of the AC voltage is 12 Volts. The voltage
inputted by the second common line 21 is equal to a voltage
inputted from the data line 11, and the voltage inputted by
the second common line 22 is not equal to the voltage
inputted by the first common line 12. Furthermore, the
second common line 22 and the data line 11 are grounded.

Meanwhile, the voltage Vsub" of the sub-pixel portion
202 is as equation 3:

Vsub"=R2/(R2+R3+R4)*VCom?2 Equation 3

VCom?2 is the voltage inputted by the second common
line 22. R1-R3 are respectively represented as internal
resistors of the first thin film transistor T1, the second thin
film transistor T2 and the third thin film transistor T3. R4 is
represented as internal resistor of a deep-shallow hole.
Vsub" is represented as the voltage of the sub-pixel portion
102. In other words, the voltage of the sub-pixel portion 202
is obtained by a voltage inputted according to the second
common line 22.
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Since the second common line 22 is grounded, the voltage
of Vsub" is equal to the ground voltage, that is, the voltage
of the sub-pixel portion 202 is fixed, then, the voltage
differences among the sub-pixel portions are uniform and
are no longer affected by the internal resistances of the thin
film transistors and the internal resistance of the deep-
shallow hole, making the aligning voltages of the sub-pixel
portion 202 of the entire liquid crystal display panel be the
same, and the alignment defect is eliminated.

The voltage inputted by the second common line 22 is
equal to the voltage inputted by the first common line 21,
when the liquid crystal display panel is displayed or the
liquid crystal display panel is tested, in other words, VCom2
is equal to VComl. Specifically, the first common line 21
and the second common line 22 are electrically connected
with each other during the display process or the testing
process of the panel.

In the present disclosure, the liquid crystal display panel
keeps the voltage of the sub-pixel portion constant during
alignment process with adding additional common lines, to
avoid the influences on the internal resistance of the third
thin film transistor T3 and the resistance of the deep-shallow
hole caused by the manufacturing process, hence, the volt-
age unevenness of the sub-pixel portion is avoided to make
the alignment be more even, the display effect is raised
accordingly.

The present disclosure further provides a liquid display
device, which comprises a back-light module and a liquid
crystal display panel, as shown in FIG. 3, the liquid crystal
display panel comprises a data line 11, a scanning line 12, a
first common line 21, and a second common line 22. The
liquid crystal display panel further comprises a main-pixel
portion 201 and a sub-pixel portion 202.

The data line 11 is for inputting a data signal; the scanning
line 12 is for inputting a scanning signal. The first common
line 21 is for supplying a common voltage VComl, the
second common line 22 is for making a voltage of the
sub-pixel portion 202 equal to a fixed value, in other words,
keeping the voltage of the sub-pixel portion constant. The
first common line 21 and the second common line 22 can be
derived by patterning to the same metal layer. A voltage of
the main-pixel portion 201 is different from the voltage of
the sub-pixel portion 202.

In one embodiment, the main-pixel portion 201 comprises
a first thin film transistor T1 and a first pixel electrode 203.
The first thin film transistor T1 comprises a first gate
electrode, a first source electrode, and a first drain electrode.
The first gate electrode is connected to the scanning line 12.
The source electrode is connected to the data line 11. The
first drain electrode is connected to the first pixel electrode
203.

The sub-pixel portion 202 comprises a second thin film
transistor T2, a third thin film transistor T3, and a second
pixel electrode 204. The second thin film transistor T2
comprises a second gate electrode, a second source elec-
trode, and a second drain electrode. The third thin film
transistor T3 comprises a third gate electrode, a third source
electrode, and a third drain electrode. The second gate
electrode and the third gate electrode are connected to the
scanning line 12. The second source electrode is connected
to the data line 11. The second drain electrode is connected
to the third drain electrode. The third drain electrode is
connected to the second pixel electrode 204. The third
source electrode is connected to the second common line 22.

When the liquid crystal display panel is aligned, the first
common line 21 is inputted by an AC voltage, and the
amplitude of the AC voltage is 12 Volts. The voltage
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inputted by the second common line 21 is equal to a voltage
inputted from the data line 11, and the voltage inputted by
the second common line 22 is not equal to the voltage
inputted by the first common line 12. Furthermore, the
second common line 22 and the data line 11 are grounded.

Meanwhile, the voltage Vsub" of the sub-pixel portion
202 is as equation 3:

Vsub"=R2/(R2+R3+R4)*VCom?2 Equation 3

VCom?2 is the voltage inputted by the second common
line 22. R1-R3 are respectively represented as internal
resistors of the first thin film transistor T1, the second thin
film transistor T2, and the third thin film transistor T3. R4 is
represented as internal resistor of a deep-shallow hole.
Vsub" is represented as the voltage of the sub-pixel portion
102. In other words, the voltage of the sub-pixel portion 202
is obtained by a voltage inputted according to the second
common line 22.

Since the second common line 22 is grounded, the voltage
of Vsub" is equal to the ground voltage, that is, the voltage
of the sub-pixel portion 202 is fixed, then, the voltage
differences among the sub-pixel portions are uniform and
are no longer affected by the internal resistances of the thin
film transistors and the internal resistance of the deep-
shallow hole, making the aligning voltages of the sub-pixel
portion 202 of the entire liquid crystal display panel be the
same, and the alignment defect is eliminated.

The voltage inputted by the second common line 22 is
equal to the voltage inputted by the first common line 21,
when the liquid crystal display panel is displayed or the
liquid crystal display panel is tested, in other words, VCom?2
is equal to VComl. Specifically, the first common line 21
and the second common line 22 are electrically connected
with each other during the display process or the testing
process of the panel.

In the present disclosure, the liquid crystal display device
keeps the voltage of the sub-pixel portion constant during
alignment process with adding additional common lines, to
avoid the influences on the internal resistance of the third
thin film transistor T3 and the resistance of the deep-shallow
hole caused by the manufacturing process, hence, the volt-
age unevenness of the sub-pixel portion is avoided to make
the alignment more even, and the display effect is raised
accordingly.

Although the present disclosure comprises been disclosed
as preferred embodiments, the foregoing preferred embodi-
ments are not intended to limit the present disclosure. Those
of ordinary skill in the art, without departing from the spirit
and scope of the present disclosure, can make various kinds
of modifications and variations to the present disclosure.
Therefore, the scope of the claims of the present disclosure
must be defined.

What is claimed is:

1. A liquid crystal display panel, comprising a data line,
a scanning line, a first common line, a second common line,
a main-pixel portion, and a sub-pixel portion; the first
common line being for supplying a common voltage, the
second common line being for making a voltage of the
sub-pixel portion equal to a fixed value and a voltage of the
main-pixel portion is different from the voltage of the
sub-pixel portion when the sub-pixel portion is applied with
the voltage; the voltage of the sub-pixel portion is obtained
by a voltage inputted according to the second common line;

wherein the main-pixel portion comprises a first thin film

transistor and a first pixel electrode, the first thin film
transistor comprises a first gate electrode, a first source
electrode, and a first drain electrode, the first gate
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electrode is connected to the scanning line, the source
electrode is connected to the data line, and the first
drain electrode is connected to the first pixel electrode;

wherein the sub-pixel portion comprises a second thin
film transistor, a third thin film transistor, and a second
pixel electrode, the second thin film transistor com-
prises a second gate electrode, a second source elec-
trode, and a second drain electrode, the third thin film
transistor comprises a third gate electrode, a third
source electrode, and a third drain electrode, the second
gate electrode and the third gate electrode are con-
nected to the scanning line, the second source electrode
is connected to the data line, the second drain electrode
is connected to the third drain electrode, the third drain
electrode is connected to the second pixel electrode,
and the third source electrode is connected to the
second common line; and

wherein the voltage of the sub-pixel portion is as below:

Vsub"=R2/(R2+R3+R4)*¥VCom2

wherein VCom?2 is the voltage inputted by the second
common line, R1-R3 are respectively represented as
internal resistors of the first thin film transistor, the
second thin film transistor and the third thin film
transistor, R4 is represented as internal resistor of a
deep-shallow hole, Vsub" is represented as the voltage
of the sub-pixel portion.

2. The liquid crystal display panel according to claim 1,
wherein:

when the liquid crystal display panel is aligned, the

voltage inputted by the second common line is equal to
a voltage inputted from the data line, and the voltage
inputted by the second common line is not equal to the
voltage inputted by the first common line.

3. The liquid crystal display panel according to claim 2,
wherein the second common line and the data line are
grounded.

4. The liquid crystal display panel according to claim 1,
wherein the voltage inputted by the second common line is
equal to the voltage inputted by the first common line, when
the liquid crystal display panel is displayed or the liquid
crystal display panel is tested.

5. A liquid crystal display panel, comprising: a data line,
a scanning line, a first common line, a second common line,
a main-pixel portion, and a sub-pixel portion; the first
common line being for supplying a common voltage, the
second common line being for making a voltage of the
sub-pixel portion equal to a fixed value and a voltage of the
main-pixel portion is different from the voltage of the
sub-pixel portion when the sub-pixel portion is applied with
the voltage,

wherein the voltage of the sub-pixel portion is as below:

Vsub"R2/(R2+R3+R4)* VCom2

wherein VCom?2 is the voltage inputted by the second
common line, R1-R3 are respectively represented as
internal resistors of the first thin film transistor, the
second thin film transistor and the third thin film
transistor, R4 is represented as internal resistor of a
deep-shallow hole, Vsub" is represented as the voltage
of the sub-pixel portion.

6. The liquid crystal display panel according to claim 5,

wherein

the main-pixel portion has a first thin film transistor and
a first pixel electrode, the first thin film transistor has a
first gate electrode, a first source electrode and a first
drain electrode, the first gate electrode is connected to
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the scanning line, the source electrode is connected to
the data line, and the first drain electrode is connected
to the first pixel electrode;

the sub-pixel portion has a second thin film transistor, a

third thin film transistor and a second pixel electrode,
the second thin film transistor has a second gate elec-
trode, a second source electrode, and a second drain
electrode, the third thin film transistor has a third gate
electrode, a third source electrode, and a third drain
electrode, the second gate electrode and the third gate
electrode are connected to the scanning line, the second
source electrode is connected to the data line, the
second drain electrode is connected to the third drain
electrode, the third drain electrode is connected to the
second pixel electrode, and the third source electrode is
connected to the second common line.

7. The liquid crystal display panel according to claim 5,
wherein:

when the liquid crystal display panel is aligned, the

voltage inputted by the second common line is equal to
a voltage inputted from the data line, and the voltage
inputted by the second common line is not equal to the
voltage inputted by the first common line.

8. The liquid crystal display panel according to claim 7,
Wherein the second common line and the data line are
grounded.

9. The liquid crystal display panel according to claim 5,
wherein the voltage of the sub-pixel portion is obtained by
a voltage inputted according to the second common line.

10. The liquid crystal display panel according to claim 5,
wherein the voltage inputted by the second common line is
equal to the voltage inputted by the first common line when
the liquid crystal display panel is displayed or the liquid
crystal display panel is tested.

11. A liquid crystal display device, comprising:

a back-light module; and

a liquid crystal display panel, comprising: a data line, a

scanning line, a first common line, a second common
line, a main-pixel portion, and a sub-pixel portion; the
first common line being for supplying a common
voltage, the second common line being for making a
voltage of the sub-pixel portion equal to a fixed value
and a voltage of the main-pixel portion is different from
the voltage of the sub-pixel portion when the sub-pixel
portion is applied with the voltage; and

wherein the voltage of the sub-pixel portion is as below:

Vsub'"=R2/(R2+R3+R4)*¥VCom2
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wherein VCom?2 is the voltage inputted by the second
common line, R1-R3 are respectively represented as
internal resistors of the first thin film transistor, the
second thin film transistor and the third thin film
transistor, R4 is represented as internal resistor of a
deep-shallow hole, Vsub" is represented as the voltage
of the sub-pixel portion.

12. The liquid crystal display device according to claim
11, wherein

the main-pixel portion has a first thin film transistor and

a first pixel electrode, the first thin film transistor has a
first gate electrode, a first source electrode, and a first
drain electrode, the first gate electrode is connected to
the scanning line, the source electrode is connected to
the data line, the first drain electrode is connected to the
first pixel electrode;

the sub-pixel portion has a second thin film transistor, a

third thin film transistor, and a second pixel electrode,
the second thin film transistor has a second gate elec-
trode, a second source electrode, and a second drain
electrode, the third thin film transistor has a third gate
electrode, a third source electrode, and a third drain
electrode, the second gate electrode and the third gate
electrode are connected to the scanning line, the second
source electrode is connected to the data line, the
second drain electrode is connected to the third drain
electrode, the third drain electrode is connected to the
second pixel electrode, and the third source electrode is
connected to the second common line.

13. The liquid crystal display device according to claim
11, wherein:

when the liquid crystal display panel is aligned, the

voltage inputted by the second common line is equal to
a voltage inputted from the data line, and the voltage
inputted by the second common line is not equal to the
voltage inputted by the first common line.

14. The liquid crystal display device according to claim
13, wherein the second common line and the data line are
grounded.

15. The liquid crystal display device according to claim
11, wherein the voltage of the sub-pixel portion is obtained
by a voltage inputted according to the second common line.

16. The liquid crystal display device according to claim
11, wherein the voltage inputted by the second common line
is equal to the voltage inputted by the first common line
when the liquid crystal display panel is displayed or the
liquid crystal display panel is tested.
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